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Abstract: The research carried out the length-length relationships (LLR), length-weight relationship 
(LWR) and condition factor of nine freshwater small indigenous species viz. G. giuris, E. Danricus, 
M. pancalus, L. guntea, C. fasciatus, P. sophore, H.  Fossilis, C. punctatus and M. cavasius from the 
water bodies of Nageshwari, Bangladesh. Relationships among different body length parameters of each 
species were found highly significant with all “r” values being >0.900. LWRs were obtained on the form 
of TW = 𝛼TLb. The “b” values range from 2.65-3.03. The parameter “b” of the length-weight relationship 
equation showed higher value (>3) only for G. giuris and C. fasciatus. Rest of the specimens showed 
lower value (<3) but close to the value of 3 and relationships were found highly significant with all “r” 
values being >9.00. The Fulton’s condition factors showed positive growth tendency for five specimens 
viz. G. giuris, C. fasciatus, P. sophore, C. punctatus, M. cavasius; and negative tendency for four 
specimens viz. E. danricus, M. pancalus, L. guntea, and H. Fossilis. 
 
Introduction 
Morphometric measurements and statistical 
relationships of fishes are imperative for both fishery 
biology (Sparre et al., 1989; Mustafa and Brooks, 
2008) and taxonomic studies (Tandon et al., 1993; 
Simon et al., 2010; Alam et al., 2014). The 
application of length-weight relationship in fishery 
biology solves various problems concerned with the 
life history of fishes. Length-weight relationship also 
gives information about the condition and growth 
patterns of fish (Bagenal and Tesch, 1978; Oscoz et 
al., 2005; Alam et al., 2014). In addition, condition 
factors may be used to detect seasonal variations in 
the growth of fish, which may vary with food 
abundance and average reproductive stage of the 
stock (King, 1995; Alam et al., 2014). For proper 
management and conservation of the wild population 
of fish species, morphometric study is necessary. In 
Bangladesh, a total of 260 indigenous freshwater fish 
species were reported (Rahman, 2005) of which 
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small indigenous fishes species are important target 
species for the small-scale fishermen (Criag et al., 
2004; Mustofa and Brooks, 2008); and serve as a 
major source of protein and vitamin for the rural 
community (Rubbi et al., 1978). 
The present study aimed to find out the present status 
of length-length and length-weight relationship; and 
condition factor of nine fish species viz. 
Glossogobius giuris, Esomus danricus, 
Mastacembelus pancalus, Lepidocephalus guntea, 
Colisa faciatus, Puntius sophore, Heteropneustes 
fossilis, Channa punctatus, and Mystus cavasius. 
Findings of the work will play an important role for 
the successful management of these species to 
conserve from probable depletion of their wild stock 
in the future. 
 
Materials and Methods 
The specimens were collected fortnightly from the 
fishers of Nageshwari (25.9792°N 89.7083°E) water 
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bodies during day time from October, 2011 to 
January, 2012. During the period a total of 540 
specimens (each of 60) were collected and confirmed 
to the species level and preserved by date in plastic 
jars with 5% formalin. For each individual different 
body lengths TL, PL, PVL, SL, HL, DL, AL were 
measured with the help of a digital slide caliper and 
whole body weight (TW) was taken with the help of 
a digital balance Model: KD-300KC with 0.01 g 
accuracy (Simon and Mazlan, 2008; Alam et al., 
2012). The relationships among all body length 
parameters were determined by the method of least 
squares to fit a linear regression as: Y = 𝛼 + bX. 
Where, Y = various body lengths, X = total length, 𝛼 
= proportionality constant and b = regression 
coefficient (Alam et al., 2014). The length-weight 
relationships were determined by the general 
equation of TW = 𝛼TLb (Le Ceen, 1951). Where, 
TW is the total weight (expressed in g), TL is the 
total length (expressed in cm), “𝛼” is a coefficient 
related to body form and “b” is an exponent 
indicating isometric growth when equal to 3 and 
indicating allometric growth when significantly 
different from 3 (Simon et al., 2009; Alam et al., 
2014). The parameters “𝛼” and “b” of the 
exponential curve were estimated by linear 
regression analysis over log-transformed data 
expressed as: logTW = log𝛼 + blog TL. The values 
of the constant “a” and “b” of the linear regression 
was determined by following Rounsefell and 
Everhart (1953) and Lagler (1966). The Fulton’s 
condition factor, K was calculated by using the 
following formula: K = (TW/TL3) × 100. Where, K 
= Fulton’s condition factor, TW = Total body weight, 
TL = Total body length. Here, factor 100 is used to 
bring K close unity. All the data were analyzed by 
using computer software SPSS version 15.0. 
 
Results and Discussion 
The length-length relationships with total length 
among standard length, dorsal length, pectoral 
length, pelvic length, anal length, head length and the 
coefficient of correlation of 9 fish species were 
presented in the Table 1. The relationships were 
found highly significant with all “r” values being 
>0.900. The body lengths were gradually increased 
with the increase of TL. The obtained regression 
equations clearly revealed that the lengths of the 
body parts are proportional to the total length. Such 
findings were also observed by Tandon et al. (1993) 
while working with the morphometry of Cirhinus 
reba Kanjli wetland of India. These relationships 
were also observed in Puntius chola (Bhuiyan and 
Biswas, 1982), Mystus vittatus (Hoque and Hossin, 
1992; Hossain et al., 2006), Parastromateus niger, 
(Dadzie et al., 2008), and P. sophore (Alam, et al., 
2012).  The findings are more similar to the findings 
of Hossain et al. (2009) while worked on length-
weight and length-length relationship of 10 small 
fish species from the Ganges, Bangladesh; Alam et 
al. (2013) and Alam et al. (2014) on length-length 
relationship, length-weight relationship and 
condition factors of some freshwater fish species of 
Bangladesh. 
The range of length and weight parameters of the 
length-weight equations and values of Fulton’s 
condition factors were shown in Table 2. The slope 
“b” values of the length-weight equations were 
obtained 3.011 for G.  giuris, 2.812 for E. danricus, 
2.852 for M. pancalus, for  L. guntea, 3.030 for 
C. faciatus, 2.990 for P. sophore, 2.680 for 
H. fossilis, 2.840 for C.  Punctatus and 2.650 for 
M. cavasius. The length-weight relationships were 
found highly significant with all “r” values being 
>0.900 where the parameter “b” remained mostly 
within the expected range of 2.5-3.5. Therefore, all 
the species seemed to be followed the cube law. The 
reason behind may be the observed specimens were 
the inhabitants of quite good environment and gravid 
females were more in the samples (Le Cren, 1951). 
The equations are therefore applicable for the total 
population as a whole. While working with different 
morphometric characters of other fish species by 
Bagenal and Tesch (1978), Hoque and Hossain 
(1992), Kiran et al. (2004), Oscoz et al. (2005), 
Froese (2006), Britton and Devies (2007), Aguirre et 
al. (2008), Arshad et al. (2008), Hossain et al. (2009), 
Alam et al. (2013) and Alam et al. (2014) observed 
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similar results.  
The values of Fulton’s condition factor were for 
G. giuris, C. faciatus, P. sophore, C.  punctatus, and  
M. cavasius were being  >1 indicate that growth of 
these species were  perfect condition whereas the rest 





Mean  SE of 
Abscissa 
Regression equation r 
G. giuris 
(TL = 6.68  0.13) 
 SL 5.18±0.10 SL = 0.3675 + 0.7211TL 0.992** 
 DL 2.96±0.06 DL = 0.1298 + 0.4239TL 0.975** 
 PL 1.46±0.03 PL = - 0.0073 + 0.2198TL 0.965** 
 PvL 1.63±0.03 PvL = - 0.0873 + 0.2565TL 0.971** 
 AL 3.08±0.06 AL = 0.0775 + 0.4498TL 0.985** 
 HL 1.46±0.04 HL = - 0.6664 + 0.3182TL 0.957** 
E. danricus 
(TL = 5.14 ± 0.09) 
 SL 4.07±0.07 SL = 0.1544 + 0.7488TL 0.986** 
 DL 2.69±0.05 DL = 0.2761 + 0.4690TL 0.960** 
 PL 1.05±0.01 PL = 0.6211 + 0.0829TL 0.909** 
 PvL 2.06±0.03 PvL = 0.4480 + 0.3131TL 0.954** 
 AL 2.93±0.05 AL = 0.1824 + 0.5345TL 0.983** 
 HL 0.79±0.02 HL = 0.2468 + 0.1054TL 0.921** 
M. pancalus 
(TL = 9.53 ± 0.15) 
 SL 8.87±0.14 SL = - 0.0425 + 0.9345TL 0.990** 
 DL 1.95±0.04 DL = - 0.1427 + 0.2199TL 0.916** 
 PL 1.68±0.02 PL = 0.2289 + 0.1517TL 0.939** 
 PvL - - - 
 AL 5.40±0.08 AL = 0.1262 + 0.5535TL 0.981** 
 HL 1.58±0.03 HL = 0.0587 + 0.1592TL 0.950** 
L. guntea 
(TL = 7.17 ± 0.09) 
 SL 5.95±0.09 SL = - 0.5553 + 0.9074TL 0.993** 
 DL 3.00±0.05 DL = - 0.3927 + 0.4729TL 0.961** 
 PL 1.04±0.01 PL = 0.4795 + 0.0784TL 0.914** 
 PvL 3.03±0.05 PvL = - 0.2697 + 0.4602TL 0.975** 
 AL 4.67±0.07 AL = - 0.3368 + 0.6981TL 0.990** 
 HL 0.90±0.02 HL = - 0.2040 + 0.1539TL 0.919** 
C. fasciatus 
(TL = 4.97 ± 0.18) 
 SL 3.74±0.13 SL = 0.1033 + 0.7301TL 0.997** 
 DL 1.42±0.05 DL = 0.1767 + 0.2500TL 0.962** 
 PL 1.22±0.04 PL = 0.1229 + 0.2201TL 0.982** 
 PvL 0.98±0.03 PvL = 0.1912 + 0.1597TL 0.972** 
 AL 1.41±0.05 AL = 0.0767 + 0.2685TL 0.979** 
 HL 1.12±0.04 HL = 0.1357 + 0.1982TL 0.962** 
P. sophore 
(TL = 6.90 ± 0.12) 
 SL 5.33±0.10 SL = - 0.1640 + 0.7964TL 0.979** 
 DL 2.70±0.05 DL = - 0.1470 + 0.4123TL 0.982** 
 PL 1.32±0.02 PL = 0.1379 + 0.1715TL 0.957** 
 PvL 2.60±0.05 PvL = - 0.0903 + 0.3890TL 0.962** 
 AL 3.86±0.07 AL = - 0.0841 + 0.5706TL 0.985** 
 HL 1.32±0.03 HL = - 0.0414 + 0.1979TL 0.932** 
H. fossilis 
(TL = 9.09±0.19) 
 SL 7.96±0.17 SL = - 0.0434 + 0.8894TL 0.998** 
 DL 2.63±0.06 DL = 0.1111 + 0.2803TL 0.951** 
 PL 1.24±0.03 PL = 0.1048 + 0.1264TL 0.920** 
 PvL 2.68±0.06 PvL = 0.1957 + 0.2764TL 0.972** 
 AL 3.23±0.07 AL = 0.1560 + 0.3423TL 0.984** 
 HL 1.27±0.03 HL = - 0.0169 + 0.1427TL 0.943** 
C. punctatus 
(TL = 8.02 ± 0.18) 
 SL 6.43±0.15 SL = - 0.1446 + 0.8194TL 0.988** 
 DL 2.29±0.08 DL = - 0.969 + 0.4064TL 0.942** 
 PL 2.21±0.05 PL = - 0.1243 + 0.2910TL 0.976** 
 PvL 2.44±0.06 PvL = - 0.2148 + 0.3308TL 0.976** 
 AL 3.64±0.08 AL = 0.0544 + 0.4465TL 0.984** 
 HL 2.38±0.05 HL = 0.1536 + 0.2773TL 0.950** 
M. cavasius 
(TL = 6.65 ± 0.08) 
 SL 5.08±0.05 SL = 0.4699 + 0.6937TL 0.984** 
 DL 1.98±0.02 DL = 0.3547 + 0.2440TL 0.910** 
 PL 1.20±0.02 PL = - 0.3208 + 0.2289TL 0.953** 
 PvL 2.59±0.03 PvL = - 0.0910 + 0.4028TL 0.947** 
 AL 3.78±0.04 AL = 0.7141 + 0.4611TL 0.923** 
 HL 1.24±0.01 HL = 0.4591 + 0.1172TL 0.921** 
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occur due to age and stage of maturity of the species 
as well as environmental conditions of habitat such 
as temperature, salinity and seasonality. Such 
findings were also observed in Puntius chola 
(Bhuiyan and Biswas, 1982), Heteropneustes fossilis 
(Mia, 1984), Amblypharyngodon mola (Afroze et 
al., 1992), Mystus vittaus (Hoque and Hossain, 
1992), Puntius stigma (Islam & Hossain, 1992), 
Ailia coila (Alam et al., 1994), Barbus canis (Mir, 
1996), Chand ranga (Iqbal et al., 1995-1996), Botia 
lohachata (Mortuza and Mokarrama, 2000), 
Trachurus mediterraneus (Santic et al., 2006), 
Parastromateus niger (Dadzie et al., 2008) and P. 
ticto (Hossain et al., 2012).  
The outcome of the present study has provided some 
new and updated information on the morphometric 
characters of nine freshwater fish species of 
Nageshwari, Bangladesh. Though the fishes are 
small, they have very good consumer demand with 
relatively high nutritional value. Findings of the 
present investigation may play an important role in 
country economy being key factors for the 
management and conservation of these species as 
well as other fish species of Bangladesh. 
 
Acknowledgement 
We are grateful to the Chairman, Department of 
Fisheries, University of Rajshahi for providing all 
sorts of lab facilities during the study period. 
 
References 
Afroze S., Hossain M.A., Parween S. (1992). Notes on 
the size frequency distribution and length-weight 
relationship of freshwater fish Amblypharyngodon 
mola (Hamilton) (Cypriniformes; Cyprinid). 
University Journal of Zoology Rajshahi University, 10 
and 11: 103-104. 
Aguirre H., Amezcua F., Madrid-Vera J., Soto C. (2008). 
Length–weight relationship for 21fish species from a 
coastal lagoon in the southwestern Gulf of California. 
Journal of Applied Ichthyology, 24: 91-92. 
Alam M.M., Galib S.M., Islam M.M., Flowra F.A., 
Hussain, M.A. (2012). Morphometric study of the 
wild population of pool barb Puntius sophore 
(Hamilton, 1822) in the River Padma, Rajshahi, 
Bangladesh. Trends in Fisheries Research, 1(2): 10-
13.  
Alam M.M., Jahan S.N., Hussain M.A., De M., Goutham-
Bharathi M.P., Magalhaes A.L., Mazlan A.G., Simon 
K.D. (2013). Length-length relationship, length-
weight relationship and condition factor of freshwater 
fish species of Bangladesh. AACL Bioflux, 6(5): 498-
509. 
Alam M.M., Rahman M.T., Parween S. (2014). 
Morphometric characters and condition factors of five 
freshwater fishes from Pagla river of Bangladesh. 
International Journal of Aquatic Biology, 2(1): 14-19. 
Alam M.R., Mortuza M.G., Islam M.S., Hossain, M.A. 
(1994). Food and feeding habit and length weight 
relationship of Ailia coila (Hamilton- Buchanan) 
(Siluriformes: Schilbeidae). Journal of Biosciences, 2: 
59-63. 
Arshad A., Jimmy A., Amin S.M.N. Sidik, B.J., Harah 
Z.M. (2008). Length-weight and length-length 
relationships of five fish species collected from 
seagrass beds of the Sungai Pulai estuary, Peninsular 
Malaysia. Journal of Applied Ichthyology, 24: 328-
Species 




Range (cm) Mean±SE Range (cm) Mean±SE 𝛼 b r (K) 
G. giuris 4.70-9.10 6.68 ± 0.13 1.10-5.85 2.77 ± 0.15 0.017466 3.011 0.980** 1.50 
E. danricus 3.20-6.80 5.14 ± 0.09 1.00-1.30 1.14 ± 0.01 0.050511 2.812 0.904** 0.93 
M. pancalus 7.00-13.70 9.53 ± 0.15 2.60-4.20 3.25 ± 0.04 0.059340 2.852 0.917** 0.99 
L. guntea 4.30-8.30 7.17 ± 0.10 1.50-4.71 3.58 ± 0.10 0.008330 2.840 0.913** 0.98 
C. fasciatus 3.10-7.80 4.97 ± 0.18 0.65-4.06 1.99 ± 0.16 0.004818 3.030 0.990** 1.15 
P. sophore 5.20-9.50 6.90 ± 0.12 2.42-7.65 4.34 ± 0.29 0.001380 2.990 0.988** 1.32 
H.  fossilis 5.50-15.50 9.00 ± 0.19 1.50-9.50 4.26 ± 0.19 0.047410 2.680 0.942** 0.96 
C. punctatus 5.20-11.20 8.02 ± 0.18 2.50-11.19 6.21 ± 0.32 0.068620 2.840 0.959** 1.19 
M. cavasius 5.90-8.10 6.65 ± 0.08 2.40-3.60 2.93 ± 0.04 0.033610 2.650 0.904** 1.02 
 




Ferdaushy and Alam/ Morphometric relationship and condition of nine freshwater fishes of Bangladesh 
329. 
Bagenal T., Tesch F.W. (1978). Age and growth. In: T. 
Bagenal (ed.). Method of assessment of fish 
production in fresh water. IBP Handbook, Blackwell 
Scientific Press, Oxford. pp: 101-136. 
Bhuiyan A.S., Biswas B. (1982). Studies on the 
morphometry of Puntius chola (Hamilton-Buchanan) 
(Cyprinidae: Cypriniformes). University Journal of 
Zoology Rajshahi University, 1: 29-34. 
Britton J.R., Davies G.D. (2007). Length–weight 
relationships of the invasive topmouth gudgeon 
(Pseudorasbora parva) in ten lakes in the UK. Journal 
of Applied Ichthyology. 23: 624-626. 
Craig J.F., Halls A.S., Barr J.J.F., Bean C.W. (2004). The 
Bangladesh floodplain fisheries. Fisheries Research, 
66: 271-286. 
Dadzie S., Abou-Seedo F., Manyala J.O. (2008). Length-
length relationship, length–weight relationship, 
gonadosomatic index, condition factor, size at 
maturity and fecundity of Parastromateus niger 
(Carangidae) in Kuwaiti waters. Journal of Applied 
Ichthyology, 24: 334-336. 
Froese R. (2006). Cube law, condition factor and weight–
length relationships: history, metaanalysis and 
recommendations. Journal of Applied Ichthyology, 
22: 241-253. 
Ganguly D.N.B., Battacharya N. (1959). On the inter-
relationship between the total length, standard length, 
depth and weight of Lates calcarifer. Proceedings of 
the National Academy of Sciences, India, 25: 275-
185. 
Hoque M.A., Hossain M.A. (1992). Length-weight 
relationship and condition factor of the cat fish Mystus 
vittatus (Bloch) (Cypriniformes: Bagridae). 
University Journal of Zoology Rajshahi University, 10 
and 11: 113-114. 
Hossain M.Y., Ahmed Z.F., Leunda P.M., Jasmine S., 
Oscoz J., Miranda R., Ohtomi J. (2006). Condition, 
length-weight and length-length relationships of the 
Asian striped catfish Mystus vittatus (Bloch, 1794) 
(Siluriformes: Bagridae) in the Mathabhanga River, 
southwestern Bangladesh. Journal of Applied 
Ichthyology, 22: 304-307. 
Hossain M.Y., Jasmine S., Ibrahim A.H.M., Ahmed Z.F., 
Rahman M.M., Ohtomi J. (2009). Length-weight and 
length–length relationships of 10 small fish species 
from the Ganges, Bangladesh. Journal of Applied 
Ichthyology, 25: 117-119. 
Hossain M.Y., Rahman M.M., Abdallah E.M. (2012). 
Relationships between body size, weight, condition 
and fecundity of the threatened fish Puntius ticto 
(Hamilton 1822) in the Ganges River northwestern 
Bangladesh. Sains Malaysiana, 41(7): 803-814. 
Islam M.N. (2004). Eco-biology of freshwater Gobi, 
Glossogobius giuris (Hamilton) of the river Padma in 
relation to its fishery: a review. Journal of Biological 
Sciences, 4(6): 780-793. 
Islam M.S., Hossain M.A. (1992). Length-weight 
relationship and condition factor of common punti, 
Puntitus stigma (Cuvier and Valenciennes) 
(Cypriniformes: cyprinidae). University Journal of 
Zoology Rajshahi University, 10 and 11: 109-110. 
King M. (1995). Fisheries biology: assessment and 
management. Fishing News Books, Oxford, UK. 341 
pp.  
Kiran B.R., Puttaiah E.T., Harish K. (2004). Length-
weight relationship of feather back, Notopterus 
notopterus (Pallas) from Jannapura pond, Karnataka, 
India. Zoos’ Print Journal. 19(4): 1449-1450. 
Lagler K.F. (1966). Freshwater fishery biology (2nd 
edn.). Co. Dubuque, Iowa, 421 pp. 
Le-Cern E.D. (1951). Length-weight relationship and 
seasonal cycle in gonad weight and condition in the 
perch (Perca fluviatilis) Journal of Animal Ecology, 
20: 201-219. 
Mia G.K. (1984). Length-weight relationship and 
condition factor in the air-breathing catfish, 
Heteropneustes fossilis (Bloch). Bangladesh Journal 
of Zoology, 12(1): 49-52. 
Mir S. (1996). Length-weight relation of a carp, Barbus 
canis (Cuvier and Valenciennes). Bangladesh Journal 
of Zoology, 24 (1): 89-90. 
Mortuza M.G., Mokarrama N.T. (2000). Notes on the 
length-weight relationship and condition factor of 
mud loach Botia lohachata (Chaudhuri) 
(Cypriniformes: Cobitidae). University Journal of 
Zoology Rajshahi University, 19: 113-114.  
Mustafa M.G., Brooks A.C. (2008). Status of fisheries 
resource and management approach in the open Beels 
of Bangladesh: a comparative case study. Asian 
Fisheries Science, 21: 189-203. 
Oscoz J., Campos F., Escala M.C. (2005). Weight-length 
relationships of some fish species of the Iberian 
Peninsula. Journal of Applied Ichthyology, 21: 73-74. 
Rahman A.K.A. (2005). Freshwater fishes of Bangladesh 
(2nd Edition). The Zoological Society of Bangladesh, 
154 
 
International Journal of Aquatic Biology (2015) 3(3): 149-154 
Dhaka. 394 p. 
Rounsefell G.A., Everhart W.H. (1953). Fisheries 
science: its methods and application. John Willey and 
Sons, Inc., New York, 440 pp. 
Rubbi S.F., Muslemuddin M., Wahab M.A. (1978). The 
present status of fish technology and inspection in 
Bangladesh. FAO/DANIDA Workshop of Fish 
Technology, Colombo, Srilanka. 
Santic M., Pallaora A., Jardas I. (2006). Co-variation of 
gonadosomatic index and parameters of length-weight 
relationships of Mediterranean horse mackerel, 
Trachurus mediterraneus (Steindachner, 1868), in the 
eastern Adriatic Sea. Journal of Applied Ichthyology, 
22: 214-217. 
Simon K.D., Mazlan A.G. (2008). Length-weight and 
length-length relationships of archer and puffer fish 
species. The Open Fish Science Journal, 1: 19-22. 
Simon K.D., Bakar Y., Samat A., Zaidi C.C., Aziz A., 
Mazlan A.G. (2009). Population growth, trophic level, 
and reproductive biology of two congeneric archer 
fishes (Toxotes chatareus, Hamilton 1822 and Toxotes 
jaculatrix, Pallas 1767) inhabiting Malaysian coastal 
waters. Journal of Zhejiang University Science-B, 
10(12): 902-911. 
Simon K.D., Mazlan A.G., Samat A., Zaidi C.C., Aziz A. 
(2010). Size, growth and age of two congeneric archer 
fishes (Toxotes jaculatrix Pallas, 1767 and Toxotes 
chatareus Hamilton, 1822) inhabiting Malaysian 
coastal waters. Sains Malaysiana, 39(5): 697-704. 
Sparre P., Ursin E., Venema S.C. (1989). Introduction to 
tropical fish stock assessment. Part 1. Manual. FAO 
Fisheries Technical Paper No. 306, Rome, 429 pp. 
Tandon K.K., Johal M.S., Bala S. (1993). Morphometry 
of Cirrhinus reba (Hamilton) from Kanjli wetland, 
Punjab, India. Research Bulletin of the Punjab 
University, Science. 43(1-4): 73-78. 
Tandon K.K., Johal M.S., Bala S. (1993). Morphometry 
of Cirrhinus reba (Hamilton) from Kanjli wetland, 
Punjab, India. Research Bulletin of the Punjab 
University, Science, 43 (1-4): 73-78. 
